KPA XML 



iHIOUl 1 / 2 



(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 





(43)Date of publication of application: 
18.06.2004 



(21) Application number: 1020020078856 

(22) Date of filing: 1 1 .1 2.2002 



(71)Applicant: 



KOREA RESEARCH 
INSTITUTE OF CHEMICAL 
TECHNOLOGY 



(72)lnventor: 



JUN, Gl WON 
LEE. GYU HO 
NOH, HYEON SEOK 



(51)Int. CI 



C07C 41 /09 



(54) PREPARATION METHOD OF DIMETHYL ETHER FROM UNREFINED METHANOL 

(57) Abstract: 

PURPOSE: A method for preparing dimethyl ether 
from unrefined methanol Is provided, to obtain 
dimethyl ether with a high yield without generation of 
hydrocarbon by-products. CONSTITUTION: The 
method comprises the step dehydrating the 
unrefined methanol containing moisture in the 
presence of a catalyst represented by' HxM(1-x)/nZ 
whose some protons of hydrophobic zeolite are 
substituted, wherein H is a proton (H+); M is at least 
one cation selected from the group consisting of a 
metal ion of groups 1A, 2A, IB and 2B and an 

ammonium ion; n represents the oxidation number of a substituted cation M; x is 10-90 mol%; and Z is 
hydrophobic zeolite with a Si02/AI203 ratio of 20-200. Preferably the dehydration is carried out at a 
temperature of 150-350 deg.C, a pressure of 1-100 atm and a liquid hourly space velocity (LHSV) of 
0.05-50 per hour. 

copyright KlPO 2004 



Legal Status 

Date of request for an examination (2002121 1) 
Notification date of refusal decision (00000000) 
Final disposal of an application (registration) 
Date of final disposal of an application (20040916) 
Patent registration number (1004540910000) 
Date of registration (20041013) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent (00000000) 



Express Mail No. EV746681278US / 



http://kpa.kipris.or.kr/kDa/kpaJmage/2002A1020020078856/kpa.xml 2006-02-22 



\' KPAXML^/H ltllO|Xl2/2 



Number of trial against decision to refuse ( ) 

Date of requesting trial against decision to refuse ( ) 



http://kpa.kipris.or.kr/kDa/kpaJmage/2002A1020020078856/kpa.xml 2006-02-22 



10-0454091 



(12) -i-^^^^:a.(Bl) 



(51) . Int. C1.7 
C07C 41/09 



(45) ^ul^;^> 
(11) ^^^S. 
(24) ^^^^} 



2004\i 10^26^ 

10-0454091 

2004idl0-^13^ 



(21) 

(22) #€'a^V 



10-2002-0078856 

2002^3 11 <a 



(65) ^7l]«13l 
(43) ^7|1<B;^1- 



10-2004-0051032 
2004^306-1 IS-e 



(73) ^^^^} 
(72) ^-^^V 



(74) nfl2l?l 



"fl^ -S-^^T^ ^J-i- 100^7^1 

cfl :a A] -S-^g nl ^ iJLol-^^ e 305- 1 602 
cfl:S^^'^l-n-^^T^'tl^^^l52-l-¥-5m«V3^S103-404 
cfl ^ ^ ^ '^l -fi-^^ -8:* t!-^ <»WS 1 33*2052: 



; -Sg-tl* 



^^«?-tl-"a €as.Ai -a-g-^v -^^a-ssl St"! ^^s. »^^<^] ^it 

H X M (i-x)/n Z 

10 ~ 90 /-l-^ilPl; SiO 2 Ml 2 O 3 '^1^> 20 ~ 200 ^}o]o] :^]^e^o]^^ 

4. • • 



- 1 - 



gssgj 10-0454091 



^^o] ^]^^^ ^l-g-«H #^tl ^o] si^^As. ^=^=«v^^ ^^§><^ ^^"^s 

mn^ 1] 

H xM (i-x)/nZ 

<:^7]Ai, °^ol-&-a- i^-eJ-MlJi; ^7]-%:K^^2] lA^, OA^, IB^. HB ^^o]^ ^ "y-S-w ^"=^1 

o.^ 10 - 90 l-%fi1 ^^1- 7>^ln^; zfe SiO 2 Ml 2 0 3 al7> 20 ~ 200 ^<^]^ ±^^^ ;^l*2|-<»m» i4e1-\» 

c)Di]^<HlEfl5 o| ^.y^ cf-S- a}-g-<i] loll M-Hl-\fl al-S!)- ^o], Dfli!:^^ ^^^-g-^^l^^^ 

2CH 3 OH -» CH 3 OCH 3 + H 2 O 

^]^-t3] ClDlllo1]El]5^ o. - 450 "Cal ^^5lal, -f-^J- i^l^ #Dl)7> Af-g-^ 

cf. c^nll^ollEllesl ;q]aal-.g.oi] aV^s)^ jl^]^ ^nfls.^ 7j-nl-oj- a d) i4(<ga.:§-7|| ;^U984- 1 6845^), ^el?>- 
o^^nlul-ca^^?!]^-*! ;HU984-42333J:) A>.§-^cf. ziz]x^, yVvy-^^^n]!^ ^^^} "i^^M 

^ #ol a^oll ^?1] ^ <^]S.Ml ^^^^ol 7^±.^\7]] s\o] ^Dfl^A^o] x-l«V«rf. irJ-el-Ai, 

c^ufl^oilEllasl ;^1S^^^oll ^S-S. Al-^g-s)^ ufl^^ ^cn] ^o] i^sl-a ^DflSl ^^^o] P^^V^cf. 

°H1, ^AflSl clDfl^oilEllH ;^]S^^<HlAl^ uflEj.^ ^^vfl =^«J} ppm ol^>S. ^^o^ o[cl-. 

U|-. ^AJ7V^S Slfe i^m*^ -^-^ll-S-Ai #^ 10 ~ 20% ^^^}SL 9X^ *^^^oll filtl- -a^tb *2) >l]7l7l- 

A^Ja^l-. clTifl^oilElls ;*112: ^^<^^^ ^M-^ ^^-^-^ ^^*>«^ ;«llA>-§-Sr>^.2)-5gollA-1 ^^HV-g.o|] Sl«(| Ag;^ 

l-ol) S)«(|Ai ^711 H]«-A^^H)^1 AflS.^ #Dl)7l- 7l)#Slol C]Dl)^oflEflS ^^^.^^^c^] ^}-%-^^^ -^7]^ n} 

2} ^#*^<HlAi2l oflui^l ^iE.7> 3711 ^^S\c,] ^^JiCl- ^^lAjol 3711 ^14* "9^ ^ SU* ^ 

°)m#* ClDfl^cHlEflss. ^^s]-^ aV-g-^ ^^ofloll o^«Il ^^S\T^ tqcll^ollEfleo^ ^^^^.^^f;^! 

-a-^^ ^-B-«>fe #°ii5Hi^i^ "im^oi c^IHl^<HlEll^s^ ^^^^m 7]^ ^n^±s.s] ^7^01 b>o.o] ^^5)0] 
^^°] *^^] ^^17]- ^^^55}-7ii 

#<Hl cfl^ 1-2]- ^-I't^'^^ ^IMfe -iV ^DflS.^ USY, S.cllM-olH(Mordenite), ZSM;^1, Beta -f-sl :±i=^^^ ^]*sl-<^lH7> 
9X^. sV^^l^K ^I^el-'^IS* Af^^ aj-^c] ui^ 7j-5>7l °fl€-<Hl "111}-#5.-^e1 c^rHi^-Hltflsl- ^S^^^ 

■S-^ ?b^^4ifil- S371- AjjA^H]ol ^ejA^* -J-^Tll ^acf. ^ ^v,g^^s.o^ o5^;g4o]l s]^].^ j^^g-o; h-U 

SY, H-ZSM-5. H-Beta ;<ll^e)-olE^ 7j-^ av^^ .a.-B-«l-<^ <Hm, HS.^ -^-^^^ 

Al7l^ ^^171- Slt^. AIJA^^ uj.^ ^/^>^21 ^?l:*S.Ai >«A^#S.Aio] 71-^17]. ^j.^ ^nj. o}.q e}-. 

"^fl SI *H ^ °ll * al ^^1 ?! ;H1 ^ ^. 

^"^S) ^^^>1-^ "^l^^Sl ^^HV^oJl 9\yit t\vfi^6^^S3] ;Hl3:^^oll ^nfls. A>-8.£)o1 A-]^ *oJ| fi^Sfl ^Tfl 

al«-^^^Sl;cl Ails.^ ^nfls. 7lt^'-*1-Jl^l- ic^el-^cl-. ^oJ}., c^el ;(ll^e}-olE ^ofl^^s USY, £cliq-o) 
e(Mordenite), ZSM^^I, Beta ^2] ^]^^o]^m. ^nfls. a}-^s>^ #o)1 5]^ ^oflo) h1%a^^ gjo] ^ofl 

^c^7l^V -a-;^l^ ^ o|^^ o^vt,! ^J-7l^V ^11-e}olB2l -a^oi^a: -a^* ^^t!- °1 

-& S-fe ^S.-^ ol^o.s. ^l^a-Al^^ ul-^ 7J-^ ^^^^^ ^iTlsfTll S)^ oim^S.-¥-El c]D)l^o)lElle-l- ;*llSSV^i3ll ^ 
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[^«^^ 1] 

H X M (l-x)/n Z 

<^7lA-1, Hfe ^rt <3=ol'8-* ^-El-ifljiL; M-g: ^7l#a-^^ lA^, flA^, IB^, HB #^o]^ ^ oj-s.^ O)^ f'O^l 
^^.S-S 10 ~ 90 7>^H; Zfe SiO 2 Ml 2 O 3 «l7> 20 ~ 200 a>o1oi ^^^^ ;«i1*e1-o1s^ q-El-'a 

DflS) AflS.^ -g-£c11 ^T^olcf. Aj.7) ^4].A1 1^ aA]Sl^ #nl)^ $o1] ^nflo^ «! S)- ^o] ^dJ ^ 

=1^^^ ^ SlTl) ^Cf. >a-7l IS. a^lsj^ ^Bll^ ^^A^ ^1*efolE 0^0]^ <Q^7} 14€- "a^ol^ 

O.S. ^^f>] 5a<H ^<}-^^<^l ;^]7l5lss>»| ei^l«^><^ ^^^JiJ^ SH^I ^^^^ ^tflt!- =^ 

^ ^^'^<>)1 H^-^- ^^HV^O)] >a-7l IS SAlS)^ ^01)01) o^o^, ;qi^e}.o]E(z)^ USY, 2.C1] 

M-olH(Mordenite), ZSMTil, Beta -f-^ di^^^ ;Ml*e1-olS.SAi SiO 2 Ml 2 O 3 al?]- 20 ~ 200 a1-o]oi Aj-^g- 
sfeiHl ^ "^l-^^ SiO 2 Ml 2 O 3 «17> 20 ^l^A^* 7>;^ ^nfl?]- »S1 ^2^0)] slsfl Hl#A^^s|n^, 200* 

^^^}^ AV^Si <g:ol u-i^ ^^7^^-|■ Tl^l Sl<^lAi jL3}.^.e.S «^^* *^^-§-* ^ Si7l nH^olcj-. H^. ^-3 
<HlAi^ ^i-7lt!- ;^l*efoi:e ^4. <g:o]^(H + )2\ ^^o] 10 ~ 90 #%S -^^islfe ^^xflon^i lA^Car^e] 

^^), nA^Ca-^^sIS^^), IB^C'^l: Cu.Ag nB^(<^]: Zn ^) o]^ ^ oj-s.^ o]^ ^oflA^ a^^^ 1^ 2* 
ol^Vo^ ■y^ol-grO.S ol^ii^AlT^I '9=01^01 Aj.El)7> E|3ES. ^a1«><s^ 7j-A>.;go^ ^7]^ 2:^§l-^tq-. 

7j-^^l: 7Mj7 olfe ^l*e|-olB^ i4S# o]^ £^ NH 4 ^l^o.^ o]^m^X\^ NaH^ NH 4 

;^l*eFo)HS 01^0)14 o}<^ o]^^ ol.g-in.:g.A]7^ CuH^ ZnH^ ;^l*e}-°lSl- ^l-«-S 

A>-g-£)ul ;Hl*el-«>lH^ Na + 7> ol^S^^ Na^ ^1*21-«>1H(<^1: Na-ZSM-5, Na-Beta. Na-MOR 
H + 7> H^sl ;*ll*e1-olE(<^: h-ZSM-5, H-Beta, H-MOR SX^. zisW, ^ "S^^^s^ o^^ofl si 

Na^ ^I^ef-^IH^ ^t!->4^oV* a.-R-s>Jl oX'^ ^ «V-§-oll i^^ol;^] ^sH, H + 7> oj^g-jn^^ ^^1* 
el-olS^ Ui-^ 7j-t!- A).^^ 7].;^l7] nfl^o,] EJ-3|.^^ -^-^i** ^SAjAl^lcf. o] o,] mVs>o1, a. a^igol Af-g-S}^ ^nfl^ 
<a=ol.g-(H + )o1 10 ~ 90 ^% "g^S c^DflWHlElla a^a^c,] a};^^ a].^^ iL-H-Sl-Jl 9X'^. 

ol^a-oflA-1 ^.^^V a>2l- ^7] ^^Aj 1^ itAlElfe #D))S1 ;m2:>t}^^* tiCf ^-gS}^ Cf^g-jJl. ^v^, ^ ^ 

•^<HlAi-^ SiO 2 Ml 2 0 3 «l7l- 20 ~ 200 A>ol6i ysY, Mordenite, ZSM;^1. Beta ^ ^i-^^Aj ;«fl*2fo1 esl 7j-Ai.;g 

sltvcf. oi]?icfl, NaH^ ^1*Bl-olES. ;q]2,si-7l ^sflAi^ H-S#* ^-8-^>^ <g 1-^, 'gams^ ^A> q. 

S#21 <g ^-§-0« f^ollA^ NH 4 ^ 01^H€-a1?1 ^ Ol* ?l2:S>aI ^xA^B^H ^l^i^^t. ^B^jl. CuH^ 

;^ls*l-7l ^«flA-i^ ^Hii- ^-B-§>^ <§ 1-^, <S31- E^ ^^^5l2l "S^-g-^Jl f-oiiA-i NH 4 
^ ^(fl^E^-olE o].g-SSAl^ J?: 0]% ^3i€r>3i r5;A^5>o1 ;i)l2:t!-cl-. 3.alJI, ZnH^ ^l^sf-ilS.* ;^l2:*l-7l ^«||A-1 
^ ora* ^^^V^ <S -i-^, ^^o}"^ Efe ^AVof-^o^ ^^-§--5!i ^°flAi NH 4 ^ ^1*e1-o1s^ oJ^Sj^aI^ 
^ ol* ^3Lt}jL rfcAjs).oi ©lifl, SiO 2 Ml 2 0 3 20 ~ 200 A>olo1 uSY, Mordenite, ZSMT^). Beta 

-S- 4l^A^ ^l*2l-om2l ol^Jil:g.^oj| o^el- ^^S\ ^7]7} ^5l-X|7fl Sl «K "g" «1 ^ 'S't!- 7J-Al-^* 

.^--B-sl-fe ^l*e1-om ^''ll* ;«ll2:Sl-7l ^«flAi^, ^± «g=o1^(H)2l ^n]7} 10 ~ 90 #% ^^1- ^l^^ ^^l 

SEt.K -^71 1!- >(ll5:'i'^'^.^S. -^71 IS iEAlsl^ 4i4^Aj ;Ml*e1-o]H ^DilAj-oiiA-l Dil^^ ^^avo.g|.o^ 
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^M-^ ^>-S-°fl #°fl* ^^-iBl *>^cil. 200 - 350t; -a:£<Hl>H ^s) ^^-^^ 7fihl- 20 -- 100 

ine/g-#°l)/min -B-^-^S. ^^S. ol^o^^cf. ^1-71 ^^^el a)-^* ^€ ^^'fl'^-'Hl^-l ^-§-7lS. 

JiOl^cl-. olnfl, «V^^S.fe 150 ~ SSOr* -fi-^lSVfeOl, h1.^^£7]. 150 "C fl^Vo]^ ^^^j ^5]. 

^§#01 ^c,}^]sL, 350 t;» 2:^«>^ l^^^j O.S. iqD|l^o)]Bfle o| A^^^ofl l-el«1-7l i^S-ofl ^^^o] ^ofxl^ 
$X^. ^^-S-^J^-a- 1 ~ 100 7l^# o-^l^l-^cll, 100 7l^^ ^-S- nfl^oi] a^^^).^) 

^sfc)-. LHSVCLiquid hourly space velocity)^ "II 7lS'O.S. 0.05 ~ 50 h "i S] ^■S'1<Hl-'H "1)^^ 

^-5-* ^^s>^ ^<^1 o>^3!«]-4. ^^I ^^#£7> 0.05 h -1 njui-ol^ ^-§-^5'iV^j^>l M-f- ^«^W:iL, 50 h -1. 

7), tV-§-7l Sfe «-n^J-2l #£^5^ ^E})S^ «V^7)7-h <^l-§-« ^ Si^l. ^^fl^i 4-§-*ft£ ■f-'^tb Jl^)-* 

S.^^ #^ 5-50 #% S^tb ''l^^l oflf!-i-(crude methanol)^ >^>-§-«l-<^ ^n^^b-g-'^l'^E. wl%^J^7> ^-^^ 

^SiiJl, ^^"^^^ c1"ll^°1lEfls«- fe^ ^ ^Sit:f. 

^Ajcfl 1 

NH 4 -ZSM-5(SiO 2 Ml 2 O 3 = 30) ;^l*e^-<ilS* O.IN <S^'4S.# 100 ral ^-§-°-^<Hl 7)-5H 80 X:<Hl'H 24a1.?V 
■§-<?> iiiaVA]^ ^, o^3l-s>:n -f^^^S. ^ ol# 120 "CollAi l2Al;^ 500 tl'^l-H 12a1:?1: ^x-^j*)-*^ Na 

H-ZSM-5(Na ol-grS^^ = 44 *%)* ^Sicf. 

NaH^ ^l^Hl-olS* ^BllEl-ol^(Peiietizer)<HlAi 60 ~ 80 37)5. ^, 2.5 iivei- 

^-S-7)<=>11 ^€^>^4. 50 roe/minSl -B-^.^S. ^^^^ 270 X:S- wV-g-?] =L 

B]JL «l:-g-7l <a-^ 1 7l<a-, 270 "Cs) 2:?iollAl, ^-^ 30 mol% ^-B-^ °(|^*# LHSV 5.5 h "i s) ^^^iS. ^^-7131 
#°llf^<Hl ^^^]^ ^9^^^, ^<H^ ^^^^^ S 1<H1 u|-E)-vflSic)-. 
^Al^fl 2 

^J-7l ^Alc41 14 .g.<at!- "J-'^-^-S >HlSs)-5l, c}- NaH^ ZSM-5* ^1^:^ ^ "gsme^ 0.5N =r-§-^^ ^f-g- 

SfSJcKNa oj^il*^ = 78 #%). ne)al. >a-7l ^Ajofl 1J!|. ^<Q^ ^^o_s. ^-^]«>Sl-^o1. 
^ ^V^^^^ a lofl ufEfxflSic)-. 
3 

NH 4 -Beta ;^l#el-<^lSl- IN "S^M-S^ 100 mZ ^^"^^ofl 7>*}c>^ 80 t:<HlA-1 24^1^ ^91 S^^l^ ^, <^3l.5>j7 
^^^S. ^ o]s. 120 x:o\]^^ 12Al^ ^2is>^c)-. oil- cfA] IN ^a}-i4B# 100 ^-§-^<Hl 7}^o^ ^^7\si^ 

iJ-'^.e.S. ol^jii^ A)^ ^, 0^34, >*fl:^, ^ofl 500 "C*^!-*! 12Al?> 4i>^^«>o^ NaH^ Beta ;Hl^el-olS(N 

a ol-^JE^-^ = 88 #%)* ^5^4. 

nelJl, ^7) ^AH) li!f.-S-<at> <S-^^S. Dfl^* ^-S-^.^A]^).^o.i^, ^o]^ «}-g-^4fe cf-g. a loll ufEftfl 
^A] efl 4 

NH 4 -MOR(Mordenite) ^l-i-eF^lS* 0.5N ^^^e| 100 m« ^-g-^ofl 7}^c^ 80 roilAi 24a]:?> -f^ JSaVAl?! 

:f , oli!)-3r>ja •f^^-^S. :f o]!- 120 "C-Hl^i 12 ?i^s>^4. o)^ c^a] o.5N ^-il-^Bl 100 n? ^-g-^-^-H) 

7l-5><^ Aj-7)2j. ^o. Hj-^ 01^37$ Al?l ^, o^s)., 4^1, :?i2:J!l-^ 500 trollAi 12^1?]: dt^i^H CuH^ MO 
R ^ll-2l-olH(Cu = 72 !■%)» ^Sicf. 

^-^H 5 

NH 4 -USY ^]*e}olE4 0.5N ^^•^V'S 100 mfc ^^-g--^^-^] 7}^}o^ 80 t-HlA-] 24^1?> S«}-Altl ^. c^jq-sfoL 
^^-^^S. ^ oH 120 t:«HlAi 12A1:?}- <»1» i^-^l 0.5N ^-iJ-o]-^ 100 me ^-g-^-^-H] 7M<=^ ^7]Si\^ 

^-S: «o^^-2-S. 01^51^ Al?l ^, <ajj!^, >H1^, :f oil 500 r-Hl^i 12a1:?V di^Sl-o^ ZnH-USY ;«ll*e)-olS(Zn 

= 70 *%)♦ ^Sicf. 

■^^]<^ 6 

NH 4 -ZSM-5 ^l^sfolS* 0.5N ^^t^b) 100 m* n^-§-^-^ofl 7]-SM 80 X:<^]^^ 24^)^ -§■<?}■ JShVa]^ ^, 

^^^S. >^11^tb ^ 120 "Cofl^i 12 A]:?}- ?l2:«f^cf. o].!- cfA] 0.5N ^-it^B] 100 ml ^-g-^'Hl 7>*|-<^ ^ 
7|fi|. Al?l o^jzj., >H]3?, ^2:^^ ^<^1 500 X:<^M 12^]^ CuH^ ZSM-5 ^]-^ 

efolE(Cu ol^g-H^^ = 80 *%)♦ "SS^t:!-. 

^Alofl? 

NH 4 -Beta ;'fl-i-H^-ol es. q.sn ^<+ol-<5l 100 in« ^-8-"^<Hl 7}t}c^ 80 "CHIa^ 24^];^ .g-oV sh}-a)^ ^, o^oil-sl-ji 

^-1]3)?!- ^ o]M. icoflAi 12a1;l> ?l2:S>^i:+. cj-A] 0.5N ^-il-ol-^ 100 mi ^-g-'^-^'Hl 7]-*]-cH >a-7l<4 
^-Sr *y-^^^ 01^57^ A)^ ^, ol4, ^)^, ^12:4^ :fo)l 500 X:'>\]'^-] 12^]^ dL^t^^ ZnH^ Beta-^l^e^o) e( 
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Zn = 73 

8 

H-ZSM-5(SiO 2 /Al 2 O 3 = 30) ^^l^ef^lHl- O.IN ^^<a-£^ 100 ml 7}t}c^ 80 'C'Hl^i 24^]^ 

saVA]^ ^, <^4^>:51 ^^^^ ^'•fl^^ ^ ol* 120 12^1^ ?iSs>Jl 300 "dl^i 12^1^ ^i-^^sf'^ NH 4 H 

-ZSM-5(NH 4 ol-SrJa^-^ = 57 ^Si^^. 

-g>>H 9 

4# a 1^1 

^Al6j| 10 

-^^71 -MAjofl 14 -S-<a?b aj-^ 2.Dfl* ;^l2:5>aL wV-g-Al^lS), pfl^^ 1"^ HV-g-S) LHSV* 7 h "1 S. Sj-^Cf. ^o^ 
^Al<fl 11 

^^7l ^Alc^l 12}- ^<at!- "J-'S-^S. ^Dfl* ;<flSs}-j7 aV-g-Als'ls), pfl^^ ^^ai-o.o^ a).o.^:£.g. 250 t), LHSV* 7 h 
-1 S. ^<H^ ^^^iffe cf-g- JL 1^1 vf^tflSii:!-. 

^Ajell 12 

^7l ^aHI 14 .§.^t!: 'S-^J^.S. :^]Si^JL «}-g-Al7l5|, #^ 10 mol% ^-^^ LHSV 5.5 h "i 

^^^ZS. ^7]^ ^nJl^oil ^Si^D^, ^-§-^4^ c^-g- a 2ofl v+El-iflSicl-. 

-a^H 13 

^J-7) ^A]oi) 14 ^o^^ "oV^jS-S ^DllS ^l^§>i ^-S-Al?]£l, 20 mol% i^l^** LHSV 5.5 h ^ 

^^^^S. -^7]s1 ^p|l#oil -1-4^17^ ^Si-e-o^, ^o^^ «}r-g-:i4^ cf-g- JL 2'>)) q-El-iflSicl.. 
^Alofl 14 

>a-7l ^aHI 14 ^o^^ "J-^^S ;o]S^>Jl «>-g-A]7l5), 40 mol% ^"B"^ "^l^-^* LHSV 5.5 h ^ 

^^V^SS. >a-7lfil ^nfl^ofl *4a1^^ ^'H^ ^-S-^aj.^ cf* S 2011 i4E)-vflSicf. 

^i-,.>-<^ = t.li4 ±n)l* ^e^lEfol^-loflA-l 60 ~ 80 ^14=1 3.7]S. ^^^^ 4. 2.5 roe» #1«H ^^7]o\] ^^^SJ 

<4. o) Aj.Efloi]A^ :^±s. 50 Bi«/min2l -B-^^S. ^^A^ 270 "CS «}-^7l 3k^9X^. ZL^2l «}-§-7l <a-^ 1 

7l<y-, 270 'C^ 2i^"HlA-1, #^ 30 mol% ^-fi-tb LHSV 5.5 h "i 4 ^^t^SS. ^7)4 ^nfl^oil •i-4Al?^ 

H]S<4| 2 

•^H^T'V-'a-^^m- (Al 2 0 3 = 14wt%)#°l|* ^5l]El-ol;^-l<HlA^ 60 ~ 80 °114=| 37)3. a^^^ 4, 2.5 m** #lsl-<^ Jl 
^-§-7Hl -f^sl-Scl-. o] ^Eflo)]Ai ^ifc* 50 iBe/min4 -B-#-^.S. -f-E] ^^A^ 270 "C^ «}-§-7l ^J^^-Si 
4. Hl:-g-7l -a-^ 1 7]^, 270 t;sl 2::?i<HlAl, §^ 30 mol% ^-fi-^ ^fl^-i-^ LHSV 5.5 h -1 S) ^ti^S.S. 

Aj^7l4 -i-sl-Al^ ^^Al HV-g- ^;g«^.5J4. ^o1;5l HV-S-;i4^ S. 1<H1 44iflSi'4. 

Hl5I«fl 3 

Na-ZSM-5 ^}-%-^^ ^7] ^aH 14 ^<^^ »^^±S. «}-S-^ ^^SI-^jI, ^ «}-S-^5!ffe cf-g- a 1 

alScfl 4 

Na-Beta ^l^el-olBl- >^f-8-«Vo1 ^7] ^^•]c^ 14 ^<^^ 6.5. aV^^ ^^g^-cg^jl ^ S. 1<H1 

5 

HZSM-5 ^l#ei-o)E = A}^t^c^ ^7] ^Ajoii 14 .s.<atF «<J-^^s. ^^svsa^a, n «l-§-:a4fe 1^-g- a 1<^ 
H-Beta ;Hl#4olS.-l- Af-g-sH ^7) ^Ajoj) 14 .§.^^v wj-^ o.^. ^-§-g- ^^s>^ji, :i «}-g-^4^ ^-g- a l"^ ^ 

Cf-I- a -^7] ^Alo^l 1 ~ 10 ^ HUH oil 1 ~ 5o)lAi 2t4Sl ^nflS. Aj-^S]-:!! #0] 30 ■!•% ^-^^ nfl^-i- 

* ^<^^ ^^o^s. ^^^v ^41. ;^e)*H i44vfl ^^014. 



[a 1] 







<g=ol^4 (^%) 


(%) 


Dill <H) Ell s 




^AHl 1 


NaHZSM-5 


56 


80.5 


0.0 


^Ajo^l 2 


NaHZSM-5 


22 


80.4 


0.0 
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g^^gi 10-0454091 



^aHI 3 


NaHBeta 


12 


75.3 


0.0 


^AHl 4 


CuHMor 


28 


78.1 


0.0 


^^]<^] 5 


ZnHUSY 


30 


68.3 


0.0 


6 


CuHZSM-5 


20 


80.4 


0.0 


^aH] 7 


ZnHBeta 


27 


76.2 


0.0 


-a^HI 8 


NH 4 HZSM-5 . 


43 


78.7 


00 


-a^l^il 9 


NaHZSM-5 


56 


72.7 


0.0 


■^M^] 10 


NaHZSM-5 


56 


75.4 


0.0 


^Ajofl 11 


NaHZSM-5 


56 


70.4 


0.0 


alS<^l 1 




- 


48.0 


0.0 


BlSofl 2 




0 


37.3 


0.0 


olsc^l 3 


NaZSM-5 


0 


0.0 


0.0 


a]Mo\] 4 


NaBeta 


0 


0.0 


0.0 


HlS^l 5 


HZSM-5 


100 


78.1 


2.1 


a)j57c4l 6 


HBeta 


100 


74.2 


1.8 



^<HlB)l a l-Scf(H)iaoil 1). ^e1?>-^^B]u|-» ^nlJS. Al-^tt ^nV-<^^n)i4jicl. ^ ^-g: =^-1: (37%) 

^ u|-E]-iScf. NaZSM-5 3Efe NaBeta ^l#e}-olM(HlIiI<^l 3, 4)» >^>-8-^>- ^-f , 

^A1 A^Aj^^A^Sl 7l.;Sl7> aj^ ^ owe)-, ^al|.:^.^s. A^A^ ^ ^dUI- Hll-A^^Al7l7l ofl^ofl V}^^S}^] 
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°fll^#2l # (■!-%) 


^ # {%) 






^>^1<^) 12 


10 


68.5 


0.0 


^^Hl 13 


20 


78.1 


0.0 


^^Hl 14 


40 


63.3 


0.0 



i 2-^1 M-Efia- ^ ^^21 Aj-g-tt ^ ^ °1 ^ "fl ^ #S] ^^o] IQ ~ 40 ^-f -H] 

£ cinfl^ojiEfle -g^ ^ 9X3i^^. ^^^91 ^^^s^o] si^ <a- Sii^. 

^o*-^^ H>5+ ^ol, ^ «v.^oilA-l^ AV^Sl ^l]7l-l- 2:^^ USY, S-dlM-o] E (Mordenitc), ZSMTil. Beta 
(57) ^-7 ;J] •a-^-l 

1. 



-6- 



S^^5j 10-0454091 



mn^ 1] 

H X M (i-x)/n Z 

^^^S 10 - 90 7}^]^: Zfe SiO 2 /Al 2 O 3 Hl7> 20 ~ 200 Afolo] ;Ml^el-ol ^t!^^ 

^. 

2. 

^1 1 ^J-'-il Xl^H'^l, ^7) til;^;«i] D||^#^ ^^o] 5-50 ^^^S. S]-^ qDl|^o|lE)lssl ^H^ifJ-^. 

^ 3. 

^1 1 l)"^! Sl<H^i, ^^7) ^^«]:^^ ^-§-^£ 150 ~ 350 t;, ^-g-°>]-^ 1 ~ 100 7]<a-, ^ LHSV{Liquid hourly spac 
e velocity) 0.05 - 50 h "i ?1 2:?iofl^ ^^«)-^ ^-i: ^^'-^.S. iqDJI^6flBl|e.a} 
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